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AUTHOR. Koznova, L. B.
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TITLE Dependence of death rate in mice on radiation dose

PERIODICAL: Radiobiologiya, v.2, no. 2, 1962, 216-221

TEXT: The authors examined the influence of various massive doses of constant irradiation on the life
span cf mice and on their physiological systems. Irradiation rates of 147, 110, 36, 14.4, 72, 3.6, 3.01,
0.78-0.72, 0.506-0.475, 0.128 and 0.019 rfsec were used. 110 white mice, weighing 22-26 g, were examined.

When rates of 147-3.6 rfscc were used, the behaviour of the mice could be subdivided into 5 periods: 1)
motor activity; 2) rest; 3) second period of motor activity; 4) motor discoordination and 5) spasms. The
anatomic-pathological examination performed immediately after death showed an enormous hyperemia of

parenchymatous organs, especially the liver. When rates of 1.128-0.019 rfsec were used, hyperemia of

intcrnal organs, atrophy of spleen and a paretic state of the digestive tract were observed. There is 1 figure
and 2 tables.
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AUTHOR: Domshlak, M. P., Grigor’yev, Yu, G., Darenskaya, N. G., Koznova, L. B,, Nevskaya, G.F.
PO i

Nesterova, V. I. and Tereshchenko, N. Ya.
TITLE: Remote observations on persons subjected to radiotherapy
PERIODICAL: Meditsinskaya radiologiya, v. 7, no. 1, 1962, 10-16

TEXT: A previous report (Domshlak et. al., 1957) dealt with observations on 160 persons who had been subjec-

ted to X-ray and gamma-ray therapy 2 to 7 years prior to the study period. The present article is based on
observations on 218 persons, aged thirty to sixty, at various intervals (up to 10 years) after having been

subjected to radiation. In 41.9% of the cases, the general condition of persons irradiated in the past

became worse. On the other hand, no abnormal pressure was noticed, despite the fact that hypertension

was a common finding during the irradiation period. Ophthalmological examination did not reveal any

changes except those due to aging. Various functional disorders were noticed in the nervous system, inclu-

ding both cortical and sub-cortical disturbances. In some cases, microsymptoms of organic damage of X
the CNS were present. There is 1 table.
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KOZNOVA, L.B.

[

Dosage characleristics and y-ray injury in mice using & 48 kr/min dose.
Med, rad, 9 no.3:56~61 Mr 16/, (MIRA 17112)
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TITLE: Dependence of time-to-déath of mice on dose rate under conditions of

continuous 1rrndiation%7

SOURCE: Voprosy obshchey radiobiologii (Problems of general radioblology). Moscow,
Atomizdat, 1966, 255-265 :

TOPIC TAGS: ionizing radiation biologic effect, radiation biologic effect, relative
biologic efficiency, induced radiation effect, radiation dose rate, mouse, gamma
radiation, mathematic model, biologic model, biologic process model

ABSTRACT: Dependence of timg-to-death on dose rate was studied for mice continuously
exposed to ganma rays until dead for a wide range of dose rates (from 1.6 x 1072 -
to 8.6 x 10% r/sec) by computer (Ural-2) analysis of datae in the literature. Using

G. A. Sacher's concept of unit radiation injury ¢(t) at a dose power of unity over
the time interval 1 to T + AT, end regarding the eging process as a linear function
of time, the suthors derive his "cumulative lethality" cy, for the lifespen t* of an
enimal following commencement of irradiation as

cL(¢~)=,}(

-
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where P is constmnt dose power and to 1o the average 1ife of a nonirradiated animal,
Construction of a detailed mathematiSal model of the progesses operating during,
continuous irrediation wes attempted. Death occurs when -the viability index C of
the orgenism falla below some critical value, An equation was derived to describe
changes in C during continuous irradiation at dose rate P:

. . .

:..?-_-,_.APC-}-B(l—C)—NPl.

where Cloy MW«MMeimim.,..is.&%mﬁh%d : .,...?,,18 _—
ne o

lifetime under conditions of continuous irradiation, A is the rate of de
viability, B the rate of compensatory and reparative processes, and N the rate of
‘development of irreversible changes, proportional to the cumulative dose (pt).

Solved for C(t), this yields:

| BN e
| m—m-) (14 ear®) — s t! |
- R e . e . A

Substitution of t* gives an equation relating P and t* if A, B, N, and C(t*) are
treated as parameters. A universal model of the dependence of lifespan during
continuous irradiation on dose pover for a wide range of dose rates cannot be
devised, since it is not true (as Sacher agsumed) that the three parts of his curve
differ only because of variations in the rates of in‘Jurious and regenerative

‘lcwd 23 T ® — - - : =
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nt dose rates. The euthors regard regeneration
igivle (any normalization of indices being

compensatory and temporury), gnd attribute the differences in the three parts of
the curve to the predominance of different mechanisms of injury st different dope
rates. When death is rapid, the CNS suffers heaviest damage("brain death"); vhen

death is slower, the stress of CNS compensation 1eads to severe demage to internal
orgens ("somatic death") . prolonged demands on compensatory end protective mechanisms
due %o continuous exposure to an gdverse factor may disrupt these mechanisms. It
was therefore necessary o obtain the parameters A, B, and N 1ndependently for the
three parts of the curve. Analysis of the data showed that: 1) The 1owest values
of C (L*) = 0.05 (viability st time of death) occurred at dose rates from 0.53 to
860 r/sec; the greatest velue of C tt*) =03 occurred at dose rates of 0.01 to
0.1h r/sec. 2) The slowest rate of injury G.e., least value of A) occurred at dose
rates of 0.01 to 0.1h r/sec. 3) The rate of compensatory-reparative processes

(perameter B) is constent at dose ra .01 to 860 r/sec and increases ab
1ower dose rates (0.01 x 102 to 005 x 02 r/ed. B Trreversiie chenges (parameter N)
seme rate for all dose rates studied. To gummarize,

develop at approximately the

computer enalysis of 1iterature data on the survival time of mice continuously

irradiated with dose rates from 1.16 x 107" to 8.6 x 102 r/sec was used to esteblish

the dependence of mean life expectency on dose pover and a8 & basis for & modified

methematicel model of death due to continuous jrradiation at a constant dose. oiigi
DP

art. has: 3 figures, 6 formulas, and 2 tables.
06/ SUBM DATE: 23Apr66/ ORIG REF: 030/ OTH REF: 022/ ATD PRESS: 5073
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TITLE: Peculiarities of clinical manifestations of rndlntloJ;;lckncln

in rhasus monkeys during gamma-ray frradiation. .

SOURCE? Vob:ouy obshchey radiobiologii (Problems of g@icrnl radio-

biology). Moscow, Atomizdat, 1966, 150-157 ¥

g )
TOPIC TAGSt —feutmhag- radiation biologilc effect, nonkey, dog,ara lltlo%’
-henatobegis=stL¥TT L 17 ¢

ABSTRACT: A comprehensive clinical examination of gsama-irradiated .
monkeys was conducted, aad the data vere compared with results of similer .
b exaninations of dogs. Seventeen monkeys (Macaca rhesus) of both sexes,
veighing 2.0 to 4.0 kg, wvere subjected to gamma irradiation from an 3
EGO=-2 apparatus vith a dose rate of 357313 r/min, Prior to irradis
tion, all monkeys had been under clinical observation for 2—3 veeaks, i
Eleven of the 14 monkeys irradiated with 300 r died (average duration ht
of 1ife 16.5 days), vhile two of the 3 monkeys irradiated with 350 ¢ ik
died (29,5 and 36,2 days after irradiation), Both groups of gamma~, E;

s
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{rradiated monkeys were considared together, since the clinical mani-
featations of radiation sickness were similar in both groups, Experi-
mental data were compared with data from analogous dog expariments,
using a 300~r dose of gamma rays, and no essential differences in the
radiation effact were noted between the two species, However, the
spread of life durations in monkeys (6.5—36,2 days) was wider than for
dogs (11,5~-18.5 days). The primary reaction to radiation was more
pronounced and developad more rapidly in monkeys than in dogs., The
primary radiation reaction vas absent in 2 out of 17 monkeys, as com=
pared with 18 out of 28 dogs. Furthermore, seven monkeys experienced
severe primary radiation reactions, while none of the dogs did, In the
first 10—11 days after irradiation, no essential differences were
noted between the temperature reactions of monkeys and dogs. Hovever,
by the time of death dogs had elevated body temperatures (average 1,.,5C
above normal), whereas monkeys' temperatures had fallen considerably
below normal, Symptoms of radiation sickness appeared later (15—18
days after irradiation) and developed more gradually in monkeys than in
doga (7—12 days). Autonomic dysfunction is considered responsible

for the lability of symptoms in monkeys in the early postradiation
period. This hypothesis is substantiated . by the considerable varia-
tions in blood pressurae, the unstable heart rhythm, etc. Hematopoietic
changes in monkeys in response to radiation had a phase character,
demonstrating the different course of the radiation reaction in different

Card 2/3 .
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types of cells. Since blood regeneration occurred even in monkeys
dying after 30——36 days, it was concluded that blood changes were not
the primary factor in animal deaths., The lower lethal dose values
encountered in these experiments are partially explained by differing
experimental conditions, but require further study, Orig. art. has:

2 figures and 1-table, , [Js]
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TITLE: The biological”effect of ultrafractionated irradiation

AUTHOR: Skuratovich, A. A.; Koznova, L. B.

SOURCE: Voprosy obshchey radiobiolegii (Problems of general radiobiology) . Moscow,
Atomizdat, 1966, 281-294 §

TOPIC TAGS: xsway radiation biologic effect, paa&&eu%ef—;ad&a&&gn—biologic_c£€eet,
plgpae Gd-guind-en rmen . Tt TAND . . ’ "

PR Ly ¥ - LL&’tO‘-—-I )

ABSTRACT: Literature studies of the biological effect of ultrafractionated irradia-
tion on lower animals are reviewed and results are compared. Ultrafractionated i
radiation is defined as a series of radiation pulses (several microseconds or milli-
seconds in length) separated by intervals of up to a few seconds' duration. With this
type of radiation, the dose rate can be affected by the pulse frequency, length of th
pulse, and the relationship between pulse length and interval length. Investigatioéﬁ
conducted in the last decade have mostly shown that the biological effect of pulsed %,
radiation is less than the effect of uninterrupted radiation. Shekhtman irradiated
wheat sprouts with pulsed x-rays and uninterrupted x-rays in doses of 500 and 1000 r.
It was observed that 1000 r of pulsed x-rays had a lesser biological effect than the
same dose of uninterrupted x-rays (102 judged by the length of roots 120 hr after
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moistening). Hofmann and Mueller irradiated fruit-fly eggs 4.5 hr old with B-rays -,
from a radium source in doses of 400—800 r. Experiments showed that increasing the-
pulse frequency increased the damaging effect of the radiation. However, above a
certain limit the biological effect decreased even though the pulse frequency ‘
increased further. Increasing the ratio of pulse to pause (for example from 1:4,7 to
1:2.25) shifted the maximum effect in the direction of higher frequencies. Increasin
the dose (while retaining the same pulse-to-pause  ratio) also shifted the maximum.
effect to higher frequencies. It was observed that the damaging effect of uninter= p
rupted irradiation was greater than the biological effect of pulsed radiation. The
variety of results obtained by different researchers is explained by the differen{ |
biological objects used (rabbit skin, human skin, tumor tissue, Ascaris eggs, fru;;&
fly eggs, wheat seeds, etc.), by the different irradiation parameters, and the .
different types of radiation (x-rays and Ra-rays) The following general conclusiqns
were drawn after comparing results of all the experiments reviewed. 1) The effect
of pulse frequency on biological effect depends on the object. 2) Pulse frequency
does not influence the final biological effect with x-ray irradiation; however, for
certain biological objects the greatest damaging effect of B-radiation appears at a .
definite pulse frequency. 3) In most cases, increasing the ratio of pulse to pause _|.»,
increases the biological effect. There 38 no generally accepted explanation for the
observed difference between the biological effects of ultrafrdctionated and uninter-
rupted irradiation. Orig. art. has: 5 figures. {as) i
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rats of irradiated animals, tho solected LD 00/3 should bo 5% higher than the
standard doso valuo Lo avoid significant fluctlnlions (+ 55)s In ovaluating
“investicabion results, it should bo noted that chango of gamna or X~ray irradiation
‘doso rates within the 15 to 150 r/min range doos not soriously affoct irradiatlion
‘action; also, docroass of garma or X-ray irradiation doso rates below 15 r/min or
ineronso oxcecding 2000 r/min woakens tho biolojical radistion affoct, For moro
efToctivo comparison of radlosensitivity, exporimontal animals should bo of tho same
‘gox, samo woirht catogory and ago. In evaluating oxpedimontsl data the following
‘factors should be taken into considoration: timo of yoar animals woro irradictod,
radiosonsitivity differencos of the given animal strain or line, and indices showing
tho statistical roliability of experimontal rosulis. Orige arte has: 10 tables and
12 fizuros,
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TITiS: _Radiocbiological significance of the time factor in a dose curve plateau ‘

e ??;SGU}iCEz Voprosy obshchey radiobiologii (Problems of genoral radiobiology). Moscow,
1Atomizdat, 1966, 265-273 .
{

-
ITOPIC TAGS: mouse, lonizing radiation biologic effect, irradiation intensity,
lpaddation tolerance, radiation sickness

) {ABSTRACT: Difforences in length of survival of animals irradiated with tho same doze !

but at differont dose rates prompted the prosent study. Tho offect of a dose rate on--j

>{length of survival and the effect of a dose rate on the plateau of a dosc~effect curve ‘
woro investigated in a sories of oxperimonts. Thito male mice woighing 18 to 24 g wore.

- igamma irradiated in a dose range of 1500 to 72,000 r at dose rates of 1,014, 3.0, 8,7, !

252, 1158 and 48,000 rfmin, Indices included clinical symptoms of disease, moan

; survival poriods, and post mortem findings. (See Fig. 1) The figure shows that a
‘idoso-offect plateau takes place with dose rates of 252, 1158 and 48,000 r/min.

. ;I::creasa of dose rate from 252 to 48,000 r/nin contributes to growth of swrvival

* |periods. A comparison of clinical disease symptoms for dose rates of 252, 1156 and
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Fig, 1o Mean survival poriods of mic?' irradiated
with dose rates of 3.0 to 48,000 r/min,
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48,000 r/min did not disclose any significant difi‘eroncgg%‘i.&r‘; _"ptoms of

B . intostinal doath wore found with doses up to 19,000 r, and"dqatﬁsg-”é'ii‘o to central
nervous system‘ damago wora found with higher ‘dozos, Duratiomof irradiation, the time |
?factor, rathort than the dose rate basically datermines radiatiowrdamage withig a dose
rato rango of 1,0l to 8,7 r/min, A mathomatical analysis of!the ‘exporimontal data is
‘given, Orig. art, has: 4 figures, 2 tables and 5 formulas. - '
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KOZNOY, A, M.

USSR/Fertilizers Aug 1947
Agrisulture

"Solikamsk: A Potash Fertilizer Center," A. M.
Koznoy, 3 pp ’

"Nauka 1 Zhizn'™ No 8

Brief historical account and generel desoription of
the potash cambine at Solikemsk.
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KOZOBKOV, A.A.; MESSERMAN, A.S,

—————— -

Automatic instrument for recording the characteristics of centri-
fugal pumps. Prom.energ. 16 no.6:11-16 Je ‘'4l. (MIRA 15:1)
(Centrifugal pumps--Testing)
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KOZOBKQY_L AsA.; KHAGHATURYAN, S.A.
I L s e

Extinguishing pressure surges in the pipelines of compreasor
nachinery. Izv. vys. ucheb. zav.; neft! i gaz 5 no.10:83-88
162, (MIR: 17:8)

1. Moskovskly institut neftekhimicheskoy i gazovoy promysh-

lennosti imeni akademika Gubkina i Vsesoyuznyy zaochnyy poli-
tekhnicheskiy institut.
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KOZOBKOV, A.A.; MESSERMAN, A.S.

Using the ESU-1 apparatus for the automation of processes in
petroleum refineries and chemical industries. Prom.ernefg.
17 no.1:43-47 Ja 162, (MIRA 14:12)
Iiquid level indicators)
Automatic control)
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BOBROVSKIY, S.A.; KOZOBKOV, A.A.; MESSERMAN, A.S.

Tensiometer for measuring pressure pulsations in pipelines. Transp,
i khran,neftl no.636-9 163, (MIRA 17:3)

1, Moskovakiy institut neftekhimicheskoy i gazovoy promyshlennosti
im, I.M.Gubkina,
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KOZOBKOV, A.A.; KHAGHATURYAN, S.A.
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Spectrum of maturel frequencies of gas oscillations in the

communication systems of compressor machines, Trudy MINKHiGP
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KOZOBKOV, A.A.; MESSERMAN, A.S.

Measurement of pressure pulsations for ths sslection of dampers in
compressor stations. Gaz. delo no.8:22.28 '63, (MIRA 17:3)

1. Moskovskiy institut neftskhimicheskoy i gazovoy promyshlennosti
im. akademika Gubkina.
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Simulating gas~flow motion in a gas pipeline. Izv. vys, ucheb.
zav.; neft'! i gaz 6 no.10:83-85 1'63, (MIRA 17:3)

1, Moskovskly institut neftekhimicheskoy i gazovoy promyshlennosti
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Mobil laboratory for the combined investigation of piston
/'~compressor machinery, Gaze 4810 no.2:16=18 YR

(MIRA 17:6)
1, Moskovskiy ordena Trudovogo Krasnogo Znameni institut
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BOBROVSKIY, S.A.; KOZOBKOV, A.A.; MESSERMAN, A.S.

Tensomanometer for meapuring pressurs pulsations in pipelines,
Transp. 1 khran. nefti i nefteprod. no.4tl0-14%6.

(MIRA 1787)
1, Moskovskly ordena Trudovogo Krasnogo Znameni institut nsfie-
khimicheskoy 1 gazovoy promyshlenncsti imeni akademika Gubking.
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.  ACCESSION NR: AP4642323 §/0094/64/000/007/0024/0027
AUTHOR: Kozobkav, A. A. (Engineer); Messerman, A. S. (Engineer)

TITLE: Device for simultaneous measurement of pressure pulsation in two
points of a gas line

iSOURCE: Promy*shlennaya energetika, no. 7, 1964, 24-27

' TOPIC TAGS: pressure pulsation, pressure pulsation gauge, pulsation quencher,
pulsation annihilator

ABSTRACT: The development of a new instrument for measuring pressure
_pulsations in compressor gas lines is reported. The instrument, intended to aid
- in evaluating pulsation-annihilating characteristics of buffer capacities, etc.,

" meets these specifications: pulsation-frequency range, 2—~200 cps; sensor line

length, 50 m; weight, 3 kg: 127—220 v a-c supply. Signals from sensors land 2

(Fig*l, Enclosure 1) are fed to 7-kc electron switch 3 which alternatively applies

Card 1/4
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{ ACCESSION NR: AP4042323

.the signals to electron oscillograph 4. Carrier-frequency oscillator 5 feeds the .
sensors and depends, for its operation, on a-c power-supply unit 6. Induction-

' type 0—200-ata pressure sensors (Fig 2, Enclosure 1), described by D. 1.

| Ageykin, et al., in the book, "Automatic-control-system scnsors, " Mashgiz,

1959, are used. Diaphragm 1 follows the pulsations (0—1,200 cps) and varies the -

' reluctance of the magnetic circuit of coil 2, Coil 2 and compensating coil 3are ' -
 connected to two adjacent arms of a bridge which eliminates ambient-temperature
cerrors. The electronic circuit for two sensors, shown in Fig 3, Enclosure 2, S
.includes two measuring bridges Br, and Br, whose balance is indicated by T4 and' -
i T, indicator tubes, a 6-kc carrier oscillator (Tg, T4, Tg), and an electronic . ' ‘
. switch (T, and Ty ). Orig. art. has: 4 figures. P

[

! ASSOCIATION: none o ' B

*SUBMITTED: 00 DATE ACQ: 00 ENCL: 02

.SUB CODE: MR . - NO REF SOV: 005 OTHER: 000
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BOBROVSKIY, S,A.; KOZOBKOV, A.Aej MESSERMAN, A.S.

auga for : rossur in [ ipelines, Transp. 1
Inductive gauga for measuring pressury surges in ipe F
khran, neftl 1 nefteprod. no,9:13-5 64, (MIRA 17:10)

1. Moskovskiy ordena Trudovogo Krasnogo Znameni ingtitut neftekhimi-
cheskoy 1 gazovey promyshlenncsti im. akad, Gubkina.
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KGZOBKOV, AdAej MESSERMAN, A.S.

cman TN

t. obor
| Dynamlc calibration of pressure«-pulaahion gaugese Mashe i(;&ﬁj\ 17g11°)
no.8128-30 64,

ing imi~
1, Moskovskiy ordena Trudovego Krasnogo Znamezi éng‘té;:t neftekh
c;wskoy 4 gazovoy promysblannoati im, akademika Gu .

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825920(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825920

KOZOBKOV,

ORI UC R
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Estimating the error jn the eleatris ?i,dcl
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irg of & pulzaiin
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(MCFA 17:12)
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KOZOBKOY, ALA.; VISSERMAN, ALS.; KHACHATURYALL, S,A.

Hodeling pipelines composed of plpes nF vaz-ic'n_g.:; dinpmeters. lzv.

\ 3 i ] C - 0D
vys. ucheb, zav,; neft! i gaz # no.1.91-93 3 i 18:2) |
1, Moskovskiy institut net'tekhimichegkoy i gazovoy promyshlennosti
imen! akademika I.M. Gubkirna.
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KOZOBKOV, A.A., inzh,; MESSERMAN, A.S., inzh,
Device for the simultaneous measurement of pressure fluctuations at

two points in a gas main, Prom,energ. 19 no,7:24-27 J1 '64.
(MIRA 18:11)
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VLADISIAVIEY A.S.; KOZOBKOV, A.A,;: ME i
ancéAmRYiu, ZOBKOY, A.A.; MESSERMAN, A.S.; PISAREVSKIY, V.M.;
Physical mode.11g of the ragsure i
" vibrat i
systems, Gaz, delo no.1:12-17 165, revions in pipeline
MIRA 18:
l.fiioskovakiy ordena Trudovogo Krasnogo Znameni irgstitut )
?ev ekhimicheskoy i gazovoy promyshlennosti im, akad, Gutkina
sesoyuznyy zaochnyy politekhnicheskiy institut.
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ARONZON, N.Z., kand,tekhn.nauk; KOZOBKOV, A.A., kand. tekhn,nauk; KHACHATURY !N,
SsAe, kand,tekhn.nauky KOZLOV, V,A., inzh,

Electrical model of a piston-type compresser station, Prom. energ,
20 no,10:43-45 0 165, (MIRA 18:10)
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E&gﬁ?ﬁgophgé&gtgﬁinzhenor.

The DSVD boring machine designed for the underground boring of
deep holes. Gor.shur. no.5:55-57 Hy 's6. (MLRA 9:8)
(Boring machinery)
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_ KOZ0BROD, V.P.; ZUBED, V.0,

International connections of inatitutions of the Ukrainian Academy
of Sciences. Dop.AN URSR no.11l:1568-1571 160, (MIRA 13:11)
(Academy of Sciences of the Ukrainian S.S.R.)
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Koz\a rodov, & S.

USSR / Forestry. Forest Economy.

Abs Jour: Ref Zhur - Biologlya, No. 1, 1958, 1352

Author : .Kozobrodov, A.S,

Inst : Archangel Forest Engineering Institute

Title : Special Aspects of Replacement of Aspen on
Heavily Cut-Over Areas Where Tractors and Winch
Drag Lines Were Used for Trailing

Orig Pub: Sb, stud. nauchno-issled, rabot, Arkhangelsk,
lesotekhn, in-t, 1957, No, 1, 18-25

Abstract: No abstract,
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KOZOCHKINA, Yelena Dmitriyevna; SHEVPSOV, .H.S.,, prof.,,red.;;
KORNILENKO, V,S., red.; GEORGIYEVA, G,I., tekhn,red,

[Struggle of the Communist Party to build a second coal

reserve in the Soviet Union] Bor'ba Kommunisticheskoi

partii za sozdanie vtoroi ugol'noi basy Sovetskogo Soiuza.

Izd-vo Mosk,univ,, 1959, 36 p. (MIRA 12:6)
(Euzne tsk Basin—Coal mines and mining)
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AUTHORS: Bessonov, V, D., Kozochkina, Ye, S., and
Soboleva, K, G

TITLE: Reducing the Distortion of Semi-Fabricated Sections
and Components of Alloy V95iDuring Quenching‘q

PERTODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1960, Nr 5, pp 11-15 (USSR) y

ABSTRACT: Components, made of the high-strength aluminium alloy V95,
tend to distort during quenching, the degree of the
distortion depending on the quenching conditions and
the shape and size of the component, The object of the
present investigation was to establish conditions under
which the distortion would be reduced to minimum, either
by changing the rate of quenching (by varying the
temperature of the quenching medium), or by the appli-
cation of anodizing process, The experiments were carried
out on ring specimens of the shape, shown in Fig 1a,
and on lengths of extruded T-section, illustrated in
Fig 1b; both specimens were made of the alloy VO5M;
the variation of the dimension A (slot width) was taken
as the measure of distortion of the ring specimen and g

Card 1/7 the depth of the curvature in the case of T-shaped L/)(/
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Reducing the Distortion of Semi-Fabricated Sections and Components
of Alloy V95 During Quenching

specimens, A nitrate bath was used for heating-the
specimens, which were quenched from 465 to 480°C in
water whose temperature varied between 20 and 90°C.

The results are reproduced in Fig 2, where the distortion
(mm) is plotted against the temperature of the quenching
medium (°C), graphs a and b relating to the ring and
T-shaped specimens, respectively. It will be seen that
significant reduction in the degree of distortion was
attained only when the temperature of the quenching
medium was raised to 80°C, and the object of the next
series of experiments was to check to what extent the
mechanical properties of the alloy would be affected

by the variation of the temperature of the quenching
medium. The alloy (V95), used in these experiments,
contained 5.7% Zn, 0.41% Mn, 2,75% Mg, 2% Cu, 0.55% Si,
0.17% Cr, 0,23% Fe, the remainder Al, The specimens,
measuring 135 x 80 x 60 mm, and prepared from extruded
material, were quenched from 465 to 4#80°C and then agedb)</

Card 2/7 at 135 to 145°C for 16 h, after which mechanical tests
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were carried out on test pieces, cut out from the central

portion of the heat-treated specimens The results are

reproduced in Fig 3, where UTS (kg/mme, left-hand scale,

continuous curve) and elongetion (%, right-hand scale

broken curve) are plotted against the temperature (003

of the quenching water; +the upper and lower horizontal

lines on these graphs show the T-Ch specification limits

for UTS and elongation, respectively. It will be seen

that the mechanical properties of the alloy were unaffected

by raising the temperature of the quenching water up to

70°C; further increase in the temperature of the quenching

medium resulted in a rapid decrease of UTS, attributed

to partial decomposition of the solid solution during

quenching, This was confirmed by metallographic examina-

tion, the results of which are reproduced in Fig 4

showing the micro-structure of alloy V95 quenched in

water at (a) 70 and (b) 95°C., The rapid decrease of UTS

of the alloy, brought about by raising the temperature

of the quenching water to 80°C, rendered this method of
Card 3/7 reducing distortion impracticable; however, it is known
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that hardenbility and age-hardening characteristics of
aluminium alloys can be improved by anodizing treatment
and it was just possible that by using this expedient,
the alloy could be quenched in water at 80°C without
losing its strength. This problem was studied in the
next series of experiments, in which specimens (40 x 90
x 180 mm) of alloy V95 were used. After quenching and
ageing for 16 h at 135 to 140°C, hardness measurements
were taken on the cross-cections of the specimens at
points situated (1.5 nm apart) on the line joining the
surface and the centre of the specimens. The results
are reproduced in Fig 5, where hardness (Rockwell B) of
the heat-treated specimens is plotted against the
, curves 1, 2, 3
with the thickness of the
anodized film equal 50, 10, 5, and O microns, respectively;
the horizontal line on this graph indicates the T-Ch
specification limit for hardness of the investigated
card 4/7 alloy., It will be seen that hardness of both anodized V<
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and untreated specimens was hardly affected by the
variation of the temperature of the quenching water
up to 80°C., However, above that temperature the
hardness of untreated specimens fell sharply, whereas
that of the anodized material decreased only by a
negligible amount, The effect of anodizing on the
distortion of T-shaped specimens was studied next, The
results are reproduced in Fig 6, where the degree of
distortion (mm) due to quenching is plotted against the
temperature (°C) of the quenching water, graphs a and
b relating to untreated and anodized specimens respec-
tively. It was found that the anodizing treatment had
practically no effect on the degree of distortion during
quenching; the degree of distortion of both anodized and
untreated material decreased by a factor of 4 after
raising the temperature of the quenching water from
20 to 80°C., To check the results obtained on small
specimens, the experiments were repeated on large panels
(both anodized and untreated) of the same alloy, measuring
Card 5/7 1700 x 662 x 8 mm., The results are reproduced in Fig 7,
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showing the degree of warping (mm, + or -) of anodized

(a) and untreated (b) panels, heated and quenched under

various conditions. Reading from left to right, the

results relate to panels quenched in water at 20°C (first

three graphs), 70°C (the next three graphs) and 759C

(the last graph); Nos 1, 2 and 3 relate to pauels:

1 - heated in the horizontal position and dropped into

the quenching tank from a height of 1,5 to 2 m;

2 - heated in the vertical position and dropped into

the quenching tank; 3 -~ heated in the horizontal

position and immersed in the quenching tank with the aid

of a hoist, On the basis of the results obtained, the

following procedure was recommended for heat-treating

components made of alloy V95: (a) preliminary anodizing

of the components to produce a surface oxide layer

5 to 50 microns thick; (b) heating the components

to 465 to 480°C; (c) quenching in water at 80 to 85°C;
Card 6/7 (d) ageing at 135 to 1450C for 16 h; (e) removing VX(
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the anodized coating. It was also concluded that,
irrespective of the temperature of the quenching medium,
the degree of distortion of this alloy during quenching
can be reduced by increasing the speed of immersion of
the components in the quenching medium, There are

7 figures,

Card /7
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MISHIN, V.A.

oidel tement glue for repairing airfield and road

Machines using coll 163, (MIRA 17:1)
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1ified design, Khim.

o lator of a sim
Membrane temperature regu d (MIRA 17:9)
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AMEFYEV, A. V., TAYURDV, Yu. D., ZAYISEY, Yu. M,
SUZCHKOV, D, A., OOIFENIDV, V. T,, TELEN:DV, V.

"r-7r Intergation at Low Energlea"
Inntitute of Theorotical and Exporimental Phynles, Moscow, UB3R

roport prenented at the Iatl. Conference on High Fnergy Physica, Geneva,
he1l July 1962 !
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KOZODOYEV, Ivan losifovich; ASTAKHOV, V., red,; KORCLEVA, A., mladshiy
" "red,’ CHEPELEVA, 0., tekhn.red.

{Theoretical study of land relations in socielist countries]

Zemel'nye otnosheniia v sotsialisticheskikh atranalgg; o;l;;rk

teorli, Moskva, Izd-vo sotsial'’no-ekon.lit-ry, 1960. Pe

> ' (MIRA 13:7)
(Lend tenure) (Rent (Economic theory))
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BOZHDEDOMOV, Aleksandr Ivanovich; KOZODOYEV, I,I., prof., red.;
GARSIA, L., red,; DARONYAN, ., mladaniy red.; KIRSANOVA, I.,
mledshiy red,.; MOSKVINA, R., tekhn, red.

[Petroleum leases in capitalist countries] Neftianaia renta v

stranakh kopitelizma., Pod obshchei red. I.I.Kozodoeva. Moskva,

Sotsekgiz, 1962. 337 p. (MIRA 15:7)
(011 and gas leases)
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KOZODAYEV, M. S.
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Emission of positrons from & thorium;aéfive deposit. A. I. Allkhanov, A6 I.

Alikhan'yan end M. S. Kozodamev. Nature 136, 475-6 (1935); cf. C. A, 28, T1k1° =
The energy distribution of positrons emitted by Al, activated by Th B C, is shown
grephically. A distribution curve for positrons from Fb, activated by Th C -rays, ie
given for comparison. The Al positron curve is analyzed into E curve which agrees with
the asym. theoreticel curve of Jaeger and Hulme (C.A. 29, 3229 } for the conversion of
the -line (hy - 2620 e. kv.), and an elmost sym. curve, probably due to the effect oE

-radiation. The probability of internal conversion of T™h ¢ -rays is 4.5-5.5 X 10-7,
close to the theoretical value of Hulme and Jaeger. The yield of positrons from Th C C
and Ra C particles is 0.02-0.03%. G. M. Petty
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KOZODAYEV, M. S.

Emission of positronsjgz;m rediocactive sources. A. I. Alikhsnov, A. I. Alikhen'yan
and M. S. Kozodaev. Nature 136, 719-20 (1935); cf. C. A. 29, 77893~ A spectrum of
positrons from Ru is given, and 1is compared with one from a Th active deposit. The
spectrum is continuous up to sbout 1700 c. kv., plus discontinuities at 760 and 1100 e. kv.
due to the internal conversion of 2 strong Re  -rays w&th energies of 1760 and 2200 e. kv.
The ratic of positrons to Ra C -particles is 2-3 X 10-*. An approx. equal no. of posi-
trons was produced in Pb by Ra C -rays from the source. When Pb and Al were irradiated
by both - and -rays, most of the pair production was due to Ra C -rays. G. M. P.
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KOZODAEV, M.S., ALIKHANOV, A.I., and ALICHANIAN, A.I.
Rezodprev. —

"Emission of Positrons by a Radioactive Source,”" Le Journal de Physique
et le Radium, Serie 7, Vol. 7, pp. 163-172, 1936.

Institut Physico Technique de Leningrad
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KOZODAYEV, M. (S)

with A.T. Alikhanov, A.T. Alikhan'yan, "Measurement of e/m, for f-particles of
Radium C"  Compt Rend. Acad. Sci. USSH, 20, pp 427-8, 1938. Analysis of the
/'z-particlea from Ra C witho a nass spectrograph shows that if ¥ heavy electrons,
with masses 2,3,4, 05 5 mg, are emltted in addition to ordinary electronms, the
ratio of heavy to ordinary electrons is less than 13200, Since this ratio is
mich smaller than that calculated for the emission of heavy electrons, apparently

electrons with masses from 2-5m_ do not exist in nature. Analogous results
are obtained with - particles ffom Ra.
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KOZODAYEV, M. S.

Scattering of fast electrons through large angles. A, I. Alikhanov, A. I.
Alikhan'yan and M. S. Kozodasev., Compt. rend. acad. sci. U. R. S§. 5. 24, 525-7 (1939)
(in English).- The single scattering of electrons, through an angle of 90°, with energies
from 600 to 2000 ¢. kv. was investigated with an aim of verifying Mott's formmla. A .
homogeneous beam of electrons from a magnetic spectrograph was caused to impinge on a
thin foil of various thicknesses of celluloid. Al, Cu and Au placed et an angle of 5o
to the beam, and the scattered electrons were registered by the coincidence of simultan-
eous discharge in 2 Geiger-Muller counters placed at an angle of 90° with respect to the
beam. The authors found to be equal to 0.31,0.0,5.6 and 78 ( = 0.29, 1,6,178) for
celluloid, Al, Cu and Au, resp., and they conclude that with the exception of Au the large-
angle scattering of electrons with energies of the order of 1000c. kv. is in gocd agree- :
ment with quantum-mech. considerations. F. G.
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SANIN, A.A. Prinimala uchastiye TITOVA, T.A., aspirantka; KOZODAYEV,
’ red.; SERDYUKOV, A.R,, red.; SHCHUKIN, Ye.Di; Ted.;

M.Sl
~FURASHOVA, N.Ya., tekhn. red.

[Radio engineering methods for studying radiation] Radiotekhni-

cheskie metody issledovaniia izluchenii, Pod red. M.S.Kozo-

deeva, Moskva, Gos.izd-vo tekhniko-teoret.lit-ry, 1951. 388 p.
{MIRA 15:1)

1, Moskovskiy Gosudarstve universitet (for Titova).
(Amplifiers (Electronica); (Pulse techniques (Electronica))

CIA-RDP86-00513R000825920(
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KOZODAYEV, M,S,; FILIPPOV, A.I,
Al M PR SERTHR R 0
Measuring the masses of cosmic-ray particles by means of the
cleud chamber, Ixv.AN SSSR.Ser.fiz.19 no.6:711-714 NK-D '55,
(MLRA 9:4)
1l.Institut yadernykh problem Akedemii nauk SS8SR.
(Cesnic rays) (Nuclear physics)

H
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KOZODAYRV, M.S.; MARKOV, A.A.; TYAPKIN, A.A,
AR N ETT
Moasuring #tF-nesen 1ifetine. Isy.AN S85R.Ser.f12z.19 no.6:
715-719 N-D '55. (MLRA 9:4)

l.Institut yadernykh preblem Akademii nauk SSSR,
(Cosmic rays) (Kuclear physics)
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KOZODAYEV, M.S.; TYAPKIN, A.A

I N A R SN

Tight elastic currenteconductor for determining charged
particle trajectories in magnetic fields, Pridb, 1 tekh.
eksp. no.l:21-2l4 Jl-Ag '56, (MLRA 10:2)

1, Institut yadernykh problem Akademii nauk SSSR,
(Particles, Elementary) (Muclear physics)
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INSTRUMENTATION: CLOUD CHAMBERS

"Measurement of Masses of Particles With the Aid of Two Cloud Chambers"
by M,S. Kozodayev, A.I. Filippov, and V.T. Osipenkov, Institute of Nu-
clear Problems, Academy of Sciences USSR, Pribory i Tekhnika Eksperi-
menta, No 2, September-October 1956, pp 18-25.

Description of a setup with two cloud chambers for the measurement
of masses of cosmic-ray particles. The mass is determined from the
momentum and from the ionization range. The aperture ratio of the set-
up 1s calculated and the errors in the measurement of the mass of the
particle is analyzed. Reference is made to worl: by Bloembergen and van-
Heerden (Physical Review, 1951, 83, 561) and Ma..er and Segre (Fhysical
Review, 1951, 84, 191).

Card 1/1
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Koz oo A i MOS.

DZHELEPOV, V.P.; KOZODAYEV, M.S.. OSIPENKOV, V.T.; PETROV, N.l.; RUSAKOV,
V.A. i

Wilson chamber in a pulse magnetic field used in synchrocyclotron
nuclear investigations. Prib.i tekh.eksp. no.3:3-9 N-D *'56.
(MLRA 10:2)

1. Ob"edinennyy institut yadernykh issledovaniy.
(Cloud chamber) (Cyclotron)
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Wezo DAY £V, v s

USSR/Nuclear Physics - Installations and Instruments.
Methods of Measurement and Research.

Abs Jour : Ref Zhur - Fizika, No 4, 1957, 8513

Author ¢ Dzhelepov, V.P,, Dmitriyevskiy, V.P., Katyshev, V.S.,
Kozodayev, M.S., Meshcheryakov, M.G., Sarakanov, K.I.,
’ es , . .
Title : Particle Guns for High Energy Particles from a Six-Meter
Synchrocyclotron and Their Use.

Orig Pub : Atom. energiya, 1956, No 4, 13-21.

Abstract : The authors consider the problem of increasing the effi-
ciency of the six-meter phasotron of the Imstitute of
Nuclear Problems of the Academy of Sciences, USSR. A
procedure is described for obtaining and collimating a
large number of particle beams, on which several expe-
rimental setups can operate simultaneously.
Brief descriptions of these beams are given.

Card 1/1
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Kozopayev, M-# >

AUTHOR: DZELEPOV,V.P., IVANOV,V.C., KOZODAEV,ILG., PA - 2003
0SIPENKOY,V.T., PETROV,N.I., RUSAKOV,V.4.
TITLE: Interaction between Negative Pions and Carbon-and Lead Nuclei in
the Case of Energies of from 230 up to 250 UeV.
PERIODICAL: Zhurnal Eksperimental’noi i Teoret.Fiziki, 1956, Vol 31, Nr 6,
pp 923-93%1 (U.S.S.R.)
Received: 1 / 1957 Reviewed: 3 / 1957

ABSTRACT: This work was carried out on the synchrocyclotron of the Institute
for Nuclear Problems of the Academy of Sciences in the USSR; it investigates the
interaction mentioned in the heading by the method of the WILSON chamber which is
located in a magnetic field.

The experimental device and the method for the treatment of the photographs:

A graphite target served as a source for negative pions; 1t was arranged in the
chamber of the accelerator within the circulating bundle of the 670 l{eV protons.
The 230-250 MeV pions emitted in a forward direction from the target were directed
by means oﬁﬂlarge collimator and a deflecting magnet towards s WIL§0N chamber
situated behind a concrete shield. In the chambsr a plate of the ma&terial to be
investigated was mounted under aﬁangle of 90° with respect to the direction of
the incident bundle of pions. The traces were photographed by means of a steraoc

camera, - Experimental results: 760 cases of 6000 photographs were found to re-
present cases of nuclear interaction between pions and carbon, and 629 others re-
presented cases of interaction between pions and lead. Examples of such interac-
tions are supplied in form of attached photographs. The following facts ware
CARD 1 / 2
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Interaction between Negative Pions and Carbon-and Lead PA-2003
Nuolei in the Case of Energies of from 230 up to 250 MeV.

established in the course of work carried out with the experimental material:

A) The total and differential cross sections of elastic scattering within the
range of the scattering angles of from 10 to 1809, B) The total and differential
cross sections of nonelastic scattering, C) The energy distribution of the non-
elastically scattered pions, D) The total cross sections of all nonelastic in-
teraction processes. All oross sections measured for carbon- and lead nuclei re-
ferred to energies of 230+30 MeV and 250+30 MeV respectively.

Summary: The measured angular distributIons and the total cross sections of the
elastic scattering of pions in the case of scattering angles of 6 ) 10° as well

as the total cross sections of nonelastic interaction are satisfactorily described
by the optic model of interaction between pions and composed nuclei. Nonelastic
Scattering within the range of the scattering angles of from 60 to 180° is chiefly
due to simple collisions between impinging pions and single nucleons of the nuclei.
The absorption of pions in the nuclear material takes place (also at lower ener-
gies) above all as a result of the capture of nuclear nucleons by (p-n)pairs. The
total cross sections of the nonelastic interaction processes of pions are equal

to geometric croass sectiona. )

ASSOCIATION: Institute for Nuclear Problems of the Academy of Sciences in the USSR
PRESERTED BY:

Submitted:

AVAILABLE: Library of Congress.
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STRECLH YEY, S
Category : USSR/Nuclear Fhysice - Elementary Particles c-3

Abs Jour : Ref Zhur - Fizika, No 1, 1957 No 391

Author : Kozodayev, M., Sulyayev, P., Filippov, A., Shcherbakov, Yu.

Inst : Inst. of Nuclear Problems, USSR Acad, of Sciences
Title : Study of the Scattering of Negative 7-Mesons in Hydrogen with the Aid of

a Diffu$ion Chamber.

Orig Pub : Dokl. AN SSSR, 1956, 107, No 2, 236-239

Abstract : Elastic scattering of 330%x6 Mev 7 -mesons was studied. Eleven cases of
elastic scattering by protons and 13 cases of charge exchange were ob-
tained. The corresponding cross sections are 11+ 4 and 13 + 4 millibarns,
and the total section is 24 * 5 millibarns. The ratio &ch.e/felast.=
1.2 £ 05, while at lower energies it equals 2., The change in the value
of the ratio @Eh.e/ﬁlast. indicates that for 330-Mev 7 -mesons one no
longer sees a predominant interaction in the state with isotopic spin
3/2; the interaction in the state with T 1/2 becomes just as important.

Card : 1/1
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KOZODAYEV, M,.S,, BAYUKOV, Yu. D., TYAPKIM, A.A.

"Investigation of Energy and Angular Distributions ofy Mesons
Produced by Protons with Energies of 470 and 660 MeV," paper presented
at CERN Symposium, 1956, appearing in Nuclear Instruments, No. 1,
pp. 21-30, 1957

. =
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KOZODAYEY,.¥SS, DZHELEFOV, V. P., DMITRYEVSKIY, V.P., KATYSHEV, V.S.
“~VESHCHERYAKOY, M.G., PONTEKORVO, B., THESTNOY, A.Y

"High Energy Particle Beams from the Six Metre Synchrocyclotron
and their Utilization," paper presented at CFRN Symposium, 1956,
appearing in Muclear Instruments, No. 1, pp. 21-30, 1957
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120-6-7/36

AUTHORS: Vasilenko, A.T., Kozodayev, M.S., Sulyayev, R.M.,

PERIODICAL: Pribory i Tekhnika Eksperimenta

Filippov, A.I. an cherbakov, Yu.A.

Reprojector for Evaluating Stereographic Exposures
(Reproyektor dlya obrabotki stereofotografly)

1957, No.6,
pp. 34 - 37 (USSR)

ABSTRACT: Due to the development of methods of recording nuclear

processes Dy means of diffusion and bubble chambers, it is
possible to obtain within a relatively short time hundreds of
thougsands of photographs depicting the traces of charged
particles. As a result of this, the people concerned with the
experiments are faced with the problem of using effective
methods of evaluation of the obtained material. Usually, it
is necessary to determine the co~ordinates of some points,

the curvatures of the traces and the spatial angle between some
such traces. In this paper, an instrument is described for
measuring the spatial co-ordinates, the angles and curvatures
of the trajectories of charged particles by reproducing the
traces of the particles photographed on two stereoscopic
exposures by the method of reprojection on to a mobile screen,
using the same optical system which was used for taking

Cardl/2 photographs. This permits observation on the instrument screens

APPROVED FOR RELEASE: Monday, July 31, 2000
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Reprojector for Evaluating Stereographic Exposures. 120-6-7/3%6

of the traces of particles in the natural size with the minimum
of optical distortions. A sketch of the reprojector is shown
in ¥ig.l and photographs of it are reproduced in Figs. 2 and 3.
This reprojector is more universal than various instruments
described earlier in Western literature. Data are given on the
errors of measuring the co-ordinates and angles by means of
this instrument; the maximum error in measuring the 2z co-
ordinate did not exceed O.4% and,for an gngle of 607, the error
in measuring the angle doeg uot exceed 1°. Acknowledgments are
made to V.P. Tokarskiy, K.A. Baycher and A.G. Potekhin for their
advice and for setting the instrument and to G.A. Vinogradova
for helping to determine the metering errors. .

There are 3 figures and 7 references, 2 of which are Slavic.

ASSOCIATION; United Institute for Nuclear Studies
(Ot yedinennyy Institut yadernykh issledovaniy)

SUBKMITTED: May 20, 1957.

AVAILABIE: Library of Congress
Card 2/2
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KE 20 DAYEU, M, S.

USSR/Ruclear Physics < Elementary Particles.
Abs Jour : Ref Zhur - Pizika, No 1, 1958, 363

Author Bayukov, Yu.D., Kozodayev, M.8., Tyapkin, A.A.

S I,

Inst Joint Institute for Nuclear Research.

Title Investigation of Energy and Angular Distributions of 7 0
Mesons, Formed on Carbon Nuclei by 470 and 660 Mev Protons

Orig Pub : Zh. eksperim. 1 teor. fiziki, 1957, 32, No 4, 66T7-67T

Abstract : An investigation was made of the energy spectrum of
gamma-quanta from the decay of -7 ¥ mesons, formed by 660
Mev protons on carbon nuclei. The angular and energy dis-
tributions of the 7 O mesons , obtained from the analysis
zf the gamma-quanta spectra formed on carbon nuclei by
70 and 660 Mev protons, are given. The results of the
investigations are presented graphically.

<
'}{@R@WRWNASE: Monday, July 31,2000  CIA-RDPS6-0051,3R000323820(

AUTHORS: Kozodayev, M.S., Sulyayev, R.H., Filippov, 4.I., Shcherbakov,
Uehe

TITLE: The Elastioc Scattering of ﬂ‘i'-Hesons on Helium Nuclei at an
Energy of 300 MeV (Uprugoye rasseyaniye -+ - mezonov na yad-
rakh geliya pri energii 300 MeV)(Letter to the Editor)

PERIODICAL: Zhurnal Bksperim. i Teoret. Fiziki, 19597, Vol. 33, Nr 4,
pp. 1047 - 1049 (USSR)

ABSTRACT: The elastic scattering was investigated by means of a diffusion
chamber (filled with helium of 15 atmospheres absolute pressure). B
24000 photographs were taken and investigated {or T -mesons .
with 300 1_6 MeV and 11000 photographs for T -mesons with
27§_i 7 MeV. The absolute scattering cross gsection for the

T - mesons was measured with 45 + 5 mb and that for T -~
mesons with 72 + 11 mb. From the measured angular distribution
it may be concludedthat on the occasion of the scattering with-
in small angles an interference effect is present between the
coulombian scattering and the nuclear scattering. In a supple-
ment the authors define their attitude regarding the recently

Card 1/2 again discussed problem that the T -mesons have a spin differ-
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N 56-4-35/54
The Alastic Scattering of g — - Mesons on Helium Nuclei at an Energy of 300
MeV

ent from zero. More experimental material is gathered, in or-
der to bring about a solution of this problem. There are 3
figures and 3 Slavic references.

ASSOCIATION: United Nuclear Research Insititute
(Ob"yedinennyy institut yadernykh issledovaniy)

SUBMITTED: June 21, 1957 (initially) and July 25, 1957 (after revision)

AVAILABLE! Library of Congress
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o SOV/120-58-6-4/32
AUTHORS :Bayukov, Yu, Dns_KazodayevT—HT—STTWMarkov, A, A,, Sinayev,
. A. N., Tyapkin, A, A,

TITLE: A Multichannel Pair Y-Spectrometer, I, Calculation of the

[}
3

barnyy gamma-spektrometr, I, Raschet osnovnykh kharakteri-

&

stik-gamma~spektrometra )

PERIODIC%L: Pgibory 1 tekhnika eksperimenta, 1958, Nr 6, pp 23..29
USSR

ABSTRACT: In a pair Y-spectrometer the energy of the quanta is de-
termined by measuring the total energy of the components of
the electron--pogitron pair formed in a thin converter, The
first 2-channel pair spectremeter was built by Dzhelepov
(Ref.). Iater spectrometers built on this principle were
widely used in measuring the spectra of hard y-rays (Refs.2

to 8). The electron and the positron leaving the converter
were deflected by a magnetic field in different directions
and for certain values of their energy they enter icnisation
counters connected in coincidence, For a given intensity of
the magnetic field and a fixed position of the counters, such
2 spectrometer will record a fraction of the pairs produced
by y-rays in a given eénergy range. In a gimple 2-channel
Card 1/6 spectrometer in which one channel reccrds the electrons and
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S0V/120-58-6~4/32

A Multichannel Pair y-spectremeter, I, Calculation of the Main
-Characteristics of the Y~-spectrometer

the other the positrons, an increase in the accuracy of
measurement is associated with a marked decrease in the
efficiency. Good energy resolution and high efficiency can
only be gimultanecusly achieved in a multichannel spectr:..
meter, In such a spaztrometer the efficiency may be inc.eased
by a factor 2,0, without loss of resolution, where n; and

n are the numbers of elastron and positron countsrs, I-
sach a spectrometer saversl cnerzy intervals may be exnmioed
at the same time, A numter of such nultichanrel spect:z -
meters have bsen described (Refs“5¢ 6 and 8), The quell Ty
of a y-spectromster as a measuring instrument ig dewnsr ed
by its efficienzy and spectral sensitivity, In daalgni.z =
multichannel system it is necassary to take inte acccu . vl.ege
characteristics for the various pairs of channels of the
spectrum. In this connection, 'a discussion is given in the
present paper of the dependence of the efficiency and spez-
tral sensitivity of the separate pairs of channels on various
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parameters of the spectrometer:

1) Spectral sensitivity: the basic diagram of a Y-spectro-
meter considered in this paper is shown in Fig.l, in which
the meanings of the symbols employed are indicated. In view
of the finite width of the counters, the spectrometer records
y-quanta in a certain energy interval from EY min to

EY max ~° The corresponding spectral sengitivity curve is
then shown in Fig.2a and is of triangular form with a dis-
persion given by

op = 1/6 L2/(x) +1,)° where L, is the width of a

counter and Ty and r, are the distances from the con-

verter to the centres of the counters, respectively. The
effect of the width of the converter upon the spectral
sensitivity is examined and it is shown that a converter of
a finite width introduces a spread into the spectral line
in the high energy region of y-quanta. As the angle ¢
between the direction of motion of the Y~-quanta and the
Card 3/6 straight line connecting the centre of the converter with

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825920(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R00825920

S0V/120-58-6-4/32

A Multichannel Pair Y-spectrometer, I, Calculation of the Main
Characteristics of the Y-spectrometer
read of the spectral line de~
the spectral sensitivity
The effect o:
tion of the form shown
ven by:

> fietete

05 =

> The effect of multiple

2
lBOrl,r2

scattering in the converter is estimated and expressicns

are derived for this effect also. TFinally, an estimate is
given for the radiation loss experienced by the electron-
positren pair on traversing the converter,

2) Efficienc : in this section the Bethe-Heitler expression
for the probability of formation of a pair by a y-quantum of
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energy E_ 1is used (Ref.13) with a modification described
by Bethe Yet al in Ref,.22,
5) Multichannel system: in a multichannel spectrometer the
electrons and positrons formed by y~quanta of a given energy
are recorded by a number of combinations of pairs of counters.
The electronic circuit of such a spectrometer should rdcord
coincidences between pulses from each electron counter with
pulses from any positron counter, Thus, any combination of
.- one electrém counter and one positron counter is, in fact, a
2-channel spectrometer, For a given geometry a spectrometer
containing n channels records y-quanta in n-l1 energy in-
torvals of different mean energy, In practice, one seeks to
£ind the form of the spectrum and the absolute intensity in
Une of the energy intervals, To find the form of the spec~
trum it is sufficient to know the relative efficiency of
recording for the different energy intervals, and this is
given by Eq.(10). In order to obtain the absolute intensity
in one of the energy intervals it is necessary to know the
total absolute efficiency of recording of y-quanta in one
of the energy intervals, This problem is not treated.
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V. V. Mel’nikov is thanked for carrying out a number of
calculationg, There are 2 figures and 22 references, of

which 4 are Soviet, 1 German, 1 Soviet translat=d from
English and the rest are English,
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TITLE: A Multichannel Pair v-Spectrometer., II., Description of a
12-channel Spectrometer (Mnogokanal'nyy parnyy gamma-spek-
trometr. II, Opisaniye dvenadtsatikanal'nogo spektrometra)

PERIODIC%L: Pgibory i tekhnika eksperimenta, 1958, Nr 6, pp 30-40
USSR

ABSTRACT: Application of a multichannel pair spectrometer in synchro-
cyclotron work presents a number of specific requirements as
far as counters of the ionising particles and the electronic
system of the spectrometer are concerned., Since the beam
intensity is high and consists of short pulses of 200 to
300 us each at a repetition frequency of 40 to 80 pulses per
sec, it follows that the apparatus must be very fast, It is
desirable that the input blocks should have resolving times
not greater than 1 us, The large background intensity in
synchro-cyclotron work means that it is always necessary to
use a special selection system which records only electron-
positron pairs, For this reason, in the spectrometer each
component of a pair should be recorded by a number of counters
in coincidence with sufficiently low resolving time. The

Card 1/7 present paper describes a 12-channel Y-spectrometer which has
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been used over a number of years in studying the gpectra of
hard y-rays and neutral W-meson decays (Refs.2-6). The
first variant of the spectrometer was built in 1949, 1In 1951
and 1954 the spectrometer was modified to improve its -harac-
teristics. The spectrometer described here satisfies :om-
pletely the above requirements and is based on the design
calculations given in the previous paper (Ref.l) in this
issue,
1) Magnetic system and geometry of the instrument.
The magnetic field is produced by an SP-56 electromagnct,
Fig.l shows the disposition of the counters for two types o
demountable pole pieces. The gap between the poles iz : <u
and the maximum field in the gap is 18 000 cersted. fine
electromagnet current is stabilised to 0,1%. In studies of
-ray spectra in the energy region 20 to 200 MeV, 2¢ = 180°
Fig.lb) and in the energy region 100 to 450 MeV, 2¢ = 90°
(Fig.la). In the former case semi-circular focussing of
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electrons and positrons was used, and this led %o increased
efficiency (Ref.l) because it was possible to use wider and
thicker converters, For y-qugnta in the energy range 450- .
600 MeV, 2¢ = 900 but the counters were at a larger distance
from the converter. Copper converters were used (0.1, 0.3
and 0,5 mm, depending on the energy).

2) Resolving power and efficiency.
Fig.2 shows curves of the total spectral sensitivity for the

7th energy interval for various values of EyO and thick-
nesses Tk of the copper converters. These curves are based

on the theoretical data given in the previous paper and are
obtained by a statistical combination of the partial distri-
butions due to a) width of the counters, b) width of the con-
verter, c¢) multiple scattering and d) radiation. As can be
seen, the form of the total spectral sensitivity curve is
very nearly triangular, which means that the total spectral
sensitivity is governed mainly by the width of the channels

o (see Fig,l of previous paper, p 24, this issue).
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3) Counters and selection system. The counters used were
proportional counters having a cylindrical stainless steel
cathode, 10 mm in diameter and a molybdenum filament 0,1 mm
in diameter, They were filled with (CH2(OCHa)2) at a

pressure of 160 to 200 mm, The working voltage was 1600 to
2000 Vv, T counters have an effective dead time not ex~
ceeding 107/ sec, The efficiency of the counters for par-
ticles with relativistic ionisation reaches 98% in a coin-~
cidence scheme with a resolving time of 5 x 10~/ sec, The
delay of the pulses due to drift of electrons through the
counter gas is less than 10-7, The counters give electri-
cal pulses with amplitudes between 10-%4 and 1 V. The warge
difference in the amplitudes requires the use of amplifiers
having a wide dynamic range and an amplification of a few
thousands., 6-fold coincidences were used and the number of
random coincidences in each 6-fold channel was 0,02 pulses
per sec, The number of electron-positron pairs recorded per
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sec depended on the efficiency of the spectrometer with
respect to the y-quanta in the measured energy interval and
the form of the spectrum and was in the range 0,1 to 10 pairs
per sec. '

4) Electronic scheme,

A block diagram of the electronic part of the spectrometer is
shown in Fig.5. The left-hand portion of this diagram shows
6 co-ordinate counters of the electron series (a; - ag), 6

co-ordinate counters of the positron series (Bl - 56) and

4 selection counters (A', A", ' and B"). BEach of these
counters in practice consists of a group of counters whose
filaments are connected., A recorded electron or positron
should pass through 3 counters (1 co-ordinate and 2 selection
counters), A pair is recorded if a 6-fold coincidence takes
place, Negative-going pulses from each counter are ampli-
fied by a corresponding amplifier-converter (Fig.4), These
amplifiers have a rise time of 2 x 10~-4 sec. Pulses from
all the 16 amplifier-converters are applied to the main block
which is at a distance of 1,5 m from the amplifier-converters
Card 5/7 (Fig.5). Pulses from the selection counters are applied to a
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4~fold coincidence scheme while pulses from the co-ordinate
counters are applied to mixers and in addition through delay
lines to a hodoscopic system consisting of 2-fold coincidence
circuits and output univibrators. The pulse at the output
of a mixer appears in the presence of a pulse in at least one
of the co-ordinate counters of a given series, Pulses from
both the mixers and also from the 4-fold coincidence scheme
are applied to a 3-fold coincidence scheme which produces the
final output pulse., It follows that the latter pulse appears
when a 6-fold coincidence takes place,i.e.when a particle
passes through at ledst one of the co-ordinate counters in
the electron series, through one of the co-ordinate counters
of the positron series, and all the counters of the selection
system. Tee resolving time of the above coincidence schemes
is 5 x 10/,
5) Method of measurement and treatment of results.
Fig.7 shows the experimental arrangement. In this figure 1
is the proton trajectory, 2 is the target, 3 is the synchro-
cyclotron chamber, 4 is a concrete wall, 5 is a collimator,
Card 6/7
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6 is a diaphragm, 7 1is a clearing magnet which removes
electrons and positrons from the beam, 8 1is an additional
screen, 9 1is the convertor and 10 1is the spectrometer
electro magnet, Fig.8 shows a typical result obtained for
the energy spectrum of y-quanta from neutral W-meson decays.
The mesons were produced by 660 MeV protons at a carbon target.
The spectra are measured at an angle of 180-0° to the direct-
ion of motion of the protons. G.P.Zorin, B.A.Krasnovidov,L.
A,Fadeyev and G.N.Stepanov are thanked for their assistance.
There are 8 figures, 4 tables and 7 Soviet references.

ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (United
Institute for Nuclear Studies)

SUBMITTED: December 27, 1957.
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_TMITLE: A High Pressure Diffusion Chamber in a Pulsed Magnetic Field
(Diffuzionnaya kamera vysokogo davleniya v impul’snom magnit-
nom pole)

PERIODIC%L: Pgibory i tekhnika eksperimenta, 1958, Nr 6, pp 47-55
USSR

ABSTRACT: At the present time diffusion chambers are widely used in
studies with accelerators, They have turned out to be
sufficiently efficient for studying the interaction of neu-
cleons and mesons with separate neucleons and light nuclei
(Refs,1 and 2), An installation is described in the present
paper which includes a diffusion chamber in a magnetic field
which has been used in studying the interaction of protons and
mesons with light nuclei, In distinction to other chambers,
e.g. those described in Refs.4-6, the necessary temperature
distribution in the sensitive layer is set up by means of an
internal plexiglass cylinder, as described by Kozodayev et al
(Refs.7 and 8), By this means it is possible to reduce the
magnitude of horizontal gradients which are the main source
of undesirable convections in the chamber, Such a reduction

Card 1/4 in convective distortion of tracks leads to an increase in the
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accuracy in the measurement of momenta. Because of the strong
equalising action of the plexiglass cylinder it was found
possible to reduce the distance between the side boundaries
of the sensitive layer and the outer walls of the chamber and
thus improve the utilisation of the working volume of the
magnet, Such a construction of the windows means that it is
possible to remove the chamber from the magnet without dis-
mantling the latter. It also means that it is possible to
use selenoid magnets with small gaps between the coils whizh
in turn makes it easier to obtain large magnetic fields with
good homogeneity and economy of supplies. The installation

described in this paper consists of a selenoid magnet MS-,
a system for evacuating and filiing the chamber and a zou-
trol panel which controls the accelerator, the chamber and
the magnet, The external view of the installation is shown
in Fig.l. The chamber was built in 1955 (Ref.3). The dia-
meter of the working region of the chamber is 30 cm, the
external diameter being 45.6 cm. The chamber was designed
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